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General surgery residents graduate with an inconsistent knowledge of cardiovascular disease and an inadequate skill set
for the practice of vascular surgery. Vascular educators have proposed to overcome these challenges by incorporating
standardized milestones and simulation curricula into vascular education, but at present, nonclinical vascular education
remains nonstandardized. The first step in this direction is to lay a foundation of knowledge and skill for trainees
nationwide, and regionalized courses have begun to be offered to address this need. Through the Methodist DeBakey
Institute for Cardiovascular Education, we have developed our own course, The Cardiovascular Fellows Bootcamp. The
principles behind The Cardiovascular Fellows Bootcamp are teach early, teach the basics, teach broadly, and teach
multiple cardiovascular disciplines, and over a 3-day weekend of didactic lectures and skill training, we aim to lay a
foundation for cardiovascular training that prepares the trainees for their fellowship. In this article, we describe the way
in which our course is run and the thought process behind our approach. We also address some of the practical concerns































(Graduating general surgery residents have an inconsis-
tent knowledge of cardiovascular disease; some demon-
strate in-depth knowledge, others have a muchmore super-
ficial base. Likewise, their vascular technical skill level is
highly variable and highly program dependent. The Ac-
creditation Council for Graduate Medical Education
(ACGME) currently requires general surgery residents to
complete 44 vascular surgery cases during their general
surgery training. Case type is not specified, and themajority
of cases are for arteriovenous access creation.1 A recent
study of the operative experience of general surgery resi-
dents found that the majority have little to no exposure to
cases believed to be fundamental to an adequate surgical
education, and vascular surgeons widely believe that gen-
eral surgery residents are receiving little, if any, meaningful
training in vascular surgery.2,3 Consequently, this means
that general surgery residents may enter vascular surgery
with a poor, or at the very least, an unpredictable founda-
tion.
In the face of these challenges, vascular surgery educa-
tors have begun to explore avenues for implementing solu-
tions that will maintain the high quality of vascular educa-
tion in this country. Leaders in vascular education have
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http://dx.doi.org/10.1016/j.jvs.2012.05.108ecently been promoting a system in which training can be
mproved andmademore uniform by settingmilestones for
nowledge and technical skill, and the Association for
rogram Directors in Vascular Surgery (APDVS) is inter-
sted in obtaining a national consensus for a vascular skills
urriculum.4 The idea is that by setting standards and
heckpoints along the way that are common to all trainees,
he graduates of vascular surgery programs in this country
an be expected to possess a uniform minimum standard of
reparedness.
The natural first step in this process is to bring trainees
ogether and build the foundation. Over the years, a num-
er of didactic courses have been developed for fellows to
ither prepare them for their boards, or perhaps give indus-
ry a way to reach out to them. The development of our
wn course was shaped by our institution, which is com-
rised of a highly integrated group of cardiovascular physi-
ians: cardiologists, cardiac surgeons, vascular surgeons,
nd cardiovascular anesthesiologists. Integration of these
roups into a service line has served as a model for stream-
ining clinical care and fostering research initiatives across
pecialties, as there are common threads across the groups.
ikewise, these common threads extend to clinical knowl-
dge and needs of training, which could be satisfied by a
omprehensive vascular course.
The Cardiovascular Fellows Bootcamp is a simple evo-
ution of this thought process. Bootcamps are not new to
urgical education. They have been successfully used in
eneral surgery to teach basic skills sets to incoming interns,
rthopedic surgery residencies to improve operative perfor-
ance, and by the Thoracic Surgery Directors Association
TSDA) to teach more advanced skills to cardiothoracic
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and intensive skills training can improve performance in live
cases.5,6
Our Bootcamp, although different in its execution, is
motivated by similar goals. We created the DeBakey Insti-
tute for Cardiovascular Education and Training (DICET),
whose mission it is to create a model cardiovascular educa-
tional environment for all health care personnel engaged in
the care of cardiovascular patients. For trainees, the fore-
most event aimed at carrying out this mission is The Car-
diovascular Fellows Bootcamp. It consists of two core
components, a didactic college of lectures and a skills
academy, designed to explore and develop new training in
technical skills (Fig 1). The principles behind the Bootcamp
are teach early, teach the basics, teach broadly, and teach
multiple cardiovascular disciplines (Table). The intent of
the course is to represent value to the residents’ parent
program and complement the educational series already
instituted in those programs. The element that has, as of
now, not been established is how we obtain appropriate
feedback from the parent institutions so that we maintain a
relevant curriculum, which ultimately benefits both the
fellows and their programs.
DIDACTIC COLLEGE
Coming out of general surgery residency, fellows’ vas-
Fig 1. Structure of the Bootcamp.
Table. The principles of The Cardiovascular Fellows
Bootcamp: EBB the decline of cardiovascular training and
education
Teach early Maximal duration of benefit within the
program
Teach the basics This is about broadly elevating
cardiovascular knowledge





A great deal of this core curriculum is of
broad value to all cardiovascular
disciplinescular surgery knowledge is largely limited to a handful of basics that are required to pass general surgery boards. Each
ascular surgery program director is required to teach a
ourse of didactic lectures over the duration of the fellow-
hip program to encompass the breadth of the specialty. In
heory, therefore, a trainee could be in a program for almost
years before a particular topic is formally addressed.
The basic concept of the Bootcamp was to develop a
eries of short, rapid-fire, didactic sessions that covered A to
vascular surgery in a usable format. Logistically, we were
nsure about how fellowship programs would feel about
eleasing their first-year fellows for 2 to 3 days when they
ad just started. Therefore, the goal was to make the course
s compact as possible, without exposing them to long
rawn-out didactic sessions that had the risk of being
mpractical. To achieve such a massive endeavor in 2 days,
e systematically present one vascular bed per session,
overing key elements from anatomy to diagnostics to
nterventions in each session (Fig 2).
One important element of an educational platform is
hat it is intended for a national audience and, therefore,
ust not represent any single individual’s point of view.
ith this in mind, although speakers are invited based on
heir individual expertise, lecture slides are provided from
he previous year, and modifications are requested to be
imited to updating the latest findings in the literature. The
oal is creating a slide deck that will be used by the faculty
rom year to year and represent up-to-date information.
During the 2 days of didactics at Bootcamp, a massive
mount of information is covered in a very short period of
ime. Like any lecture series, we run the risk of overwhelm-
ng the audience and losing them under the sheer volume of
ork being presented. In an effort to keep the fellows
ngaged, we incorporated social networking into the lec-
ures. The Bootcamp Facebook page is open for all partic-
pants, including attendees and invited faculty (Fig 3).
udience members and panel discussants post questions on
he page in real time. This promoted questions from faculty
nd fellows alike, as well as several conversation threads
iscussing finer points of the lectures. This approach to
ngaging the audience in a space they comfortably navigate
n on a regular basis helped maintain interest and audience
articipation. Participants are also granted unrestricted ac-
ess to the lecture content online following the course,
llowing them to revisit the material at times when it
ecomes clinically relevant for them. Building upon the
odel for integrating the latest advances in technology into
he didactic college, we are in the process of developing an
Pad application for the lecture series.
Due to significant overlap between specialties, there is a
arallel cardiac curriculum with common lectures on over-
apping topics. This has allowed us to extend the course to
ellows in cardiology, interventional radiology, and cardiac
urgery as well as vascular surgery. The core curriculum is
ocused on principles of vascular surgery, and the vascular
ocus is made clear to invited participants from other spe-
ialties. There are, however, some breakout sessions in-
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Surgical simulation is increasingly gaining acceptance
as a tool for skills training and assessment. Fundamentals of
Fig 2. Lecture form
Fig 3. Cardiovascular FellLaparoscopic Surgery (FLS) certification is a prerequisite mor sitting for general surgery boards, and in Europe, skills
ssessments are part of the vascular surgery certification
rocess. Endovascular simulators and open anastomotic
the didactic college.
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curricula can be challenging, as the requirements of time,
space, and somewhat costly equipment can be a limiting
factor. Like a small number of facilities around the country,
we are fortunate to have a state-of-the-art simulation center
in The Methodist Institute for Technology, Innovation
and Education (MITIE).11 MITIE is equipped with endo-
vascular and open vascular models, simulated operating
rooms, and imaging tools (c-arm and computed tomogra-
phy). This space can accommodate large groups and en-
ables multiple stations to run simultaneously (Fig 4).
August 2011 was the launch year for the skills portion
of the Bootcamp, which was open exclusively to vascular
surgery trainees. As there are, as of yet, no standards in
vascular simulation, to ensure a successful first year, we
invited vascular surgeons from across the United States,
who are members and have been collaborating on the
APDVS Committee on Education. We further invited col-
leagues from Vascular International in Europe, a group
with over 25 years of experience in vascular simulation.
Vascular International is an organization founded by vas-
cular surgeons that has been hosting vascular skills training
courses since 1991. Taking advantage of their extensive
experience, we invited their instructors to proctor sessions
on their models for profundaplasty and open abdominal
aortic aneurysm (AAA) repair (detailed description in the
Appendix, online only).
The term simulation has become synonymous with
total electronic replication of the procedure (high-fidelity
simulation). However, procedures can be “simulated” us-
ing a variety of different platforms, from simple models to
Fig 4. Schematic of skills academy. AAA, Abdomina
endovascular aortic repair; TEVAR, thoracic endovasculthe more complex Vascular International models (low- ndelity simulators), to cadaver procedures. We employ
hese training environments as appropriate. The principal
se for all these simulation environments is to describe to
rainees the fundamentals and an effective way to perform
hese procedures, all the while giving them appropriate
nstruction and feedback. The procedures are decon-
tructed into steps, each of which is demonstrated from the
aster station (which is broadcast to individual stations via
ideo feed), and then trainees practice each step under
irect faculty supervision. The idea is, again, not a nuanced
this is how I do it” demonstration but rather a step-by-
tep approach that is uniform and reproducible.
For the remaining stations, (endovascular aortic
epair [EVAR], thoracic endovascular aortic repair
TEVAR], cadaver dissections), faculty proctored small
roups through basic interventions and exposures. The
ellows are divided into groups that rotate through the
arious stations in smaller subgroups of three to four. By
aving multiple stations and groups rotating through
ifferent portions simultaneously, we are able to provide
ocused one-on-one skills training to 40 fellows on sev-
ral stations within a single day (Fig 5).
A major constraint for the Bootcamp is providing com-
rehensive simulation without infringing on the time allot-
ed for the lectures in the didactic portion. This necessitates
highly effective laboratory session, meaning we have to
aximize the 8 hours we have available to us. Therefore, we
ound that being able to brief the attendees prior to their
rrival via a learning management system (LMS) would be
highly effective way of getting everybody to a common
evel of understanding of the task at hand and obviate the
tic aneurysm; CEA, carotid endarterectomy; EVAR,
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land, Ohio) to help develop this platform, which was called
VascularLink (Cleveland, Ohio) (http://www.mySimposia.
com). The goals of the tool were to provide reference cases
and training surveys prior to the actual course to better gauge
effectiveness of the course, foster interaction and dialogue
between the trainees and the attendings, and lengthen the
learning experience beyond the confines of the few days of
the course. In the first year, the LMS consisted of device
demonstration videos, simulation overviews, and interactive
case assessments that were designed to provide objective data
to show the fellows’ skill levels and help focus training efforts
during instruction. The LMS also provides a platform for
debriefing, which is paramount in further improvement of the
course and also an important part of providing feedback to the
trainees.
Some limited goals of the LMS were met, but overall,
the platform needs to be developed and promoted to be
effective. The VascularLink platform did not have the de-
sired effect in the first year, primarily due to poor response
rate. However, it is a tool that, if properly developed, we see
having the potential to play an important role in the future.
SPECIAL CONSIDERATIONS
Finances. Approximately 150 fellows attend Boot-
camp, which is the maximum we can host. Offered to each
attendee is two to three nights of accommodation and a
Fig 5. Skills academy in action. Ph$300 stipend for air travel if they are more than 150 miles srom Houston. Travel and accommodations are offered,
ut no honoraria are paid to faculty.
The course is supported by industry through an unre-
tricted educational grant. There are no industry booths
nd no commercial activity at the Bootcamp. Industry is
llowed to interact with the attendees after the conference
essions are concluded but has no input on the program and
oes not provide individual speakers.
Social. Fellows get an important opportunity to inter-
ct with faculty and co-fellows in a very informal manner,
omething we believe is important as an introduction to
his rather small field. In addition to meals and break times
uring the day, each evening, organized social events are
eld at the conference hotel to encourage further interac-
ion. This allows us to get feedback about needs and course
xperiences and future concerns of the participants.
Feedback. Paramount to the success of any novel un-
ertaking of this caliber is integration of feedback into
uture planning. The fellows also get an opportunity to
nfluence the course both for the skills academy and the
idactic courses through course evaluations for both didac-
ics and skills sessions. Evaluations of the didactic sessions
ere distributed at the close of each session. Based on a
ikert scale of 1 to 5, daily average ratings of lecturers’
nowledge of the subject matter and appropriateness of
ontent were high, ranging from 4.09 to 4.82. Web-based
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was not feasible.
Feedback is vital for gaining an appreciation for what
works and what does not work. As an example, through
unstructured feedback during the 2011 Bootcamp, we
were made aware that the endovascular tasks were far too
advanced for these fellows early in their career. Accord-
ingly, for the 2012 Bootcamp, we will select more ap-
propriate skills. We have also introduced via Facebook a
Bootcamp group, which allows fellows to ask questions
during the session, where faculty can then provide im-
mediate feedback. Perhaps a better home for this content
would have been the VascularLink community. Cur-
rently, there is no single enduring physician resource on
the web that allows vascular surgeons to connect and
have discussions with one another. Both the Facebook
page and VascularLink served as early models in estab-
lishing such a resource (both for our own Bootcamp and
as a potential tool for unifying future courses around the
country.)
THE FUTURE OF BOOT CAMP
Bootcamp has now been running for 3 years and has
seen rapid evolution. In 2009, there were 50 fellows with
the didactic course only. In 2010, the number of attend-
ees increased to 150 fellows, with didactic courses re-
fined and the lecture slide series established. This past
year saw the addition of the skills academy and the
utilization of the slide deck requiring only minor modi-
fications from 2010. Feedback from program directors
and fellows alike has been overwhelmingly positive over
the 3 years of the course.
Consideration is currently being given to moving the
Bootcamp nationally with 2 additional weekends all teach-
ing the same curriculum. This would include “partner
institutions” who would shoulder the responsibility for
organizing and running the program. In addition, a more
robust pre- and postcourse evaluation of competencies and
results of the program will be implemented in order to
quantify the impact.
As vascular surgery education continues to change,
the Bootcamp will have to change with it. This course
was originally intended for incoming fellows with 5 years
of postgraduate surgical training under their belt. As
vascular residencies continue to grow in number, the
Bootcamp will need to accommodate a different type of
trainee. Perhaps the largest shift will come as we begin
addressing the needs of integrated residency programs.
These trainees will have an entirely different set of needs
from current 0 5 fellows, but implementing a program
for uniformly training these residents from the infancy of
these programs is crucial.
CONCLUSIONS
The Bootcamp concept has proven to be a very popular
one, with a very intensive delivery of rapid-paced lectures in
one weekend. As we look toward the future challenges of
vascular education, reaching our trainees early and provid-ng a broad introduction to the basics of cardiovascular
isciplines is of value across specialities and training struc-
ures. This model could be replicated nationwide to help
et broad standards for trainees moving forward. Clearly,
utcomesmeasurement of this form of education delivery is
eeded and one of our goals.
Although there already is ample evidence today that
imulation and training outside of the clinical space pro-
ides effective learning,12,13 it has yet to gain widespread
cceptance in vascular surgery. There are likely multiple
easons for this, including prohibitive costs (asmay be the case
n virtual endovascular simulation), the lack of a space to
erform the training due to poor support from the parent
nstitution, inability to motivate faculty and trainees, and
nability to carve out time to allow for such activities. Formany
round the country, these opportunities have primarily been
rovided by faculty who choose to add this to their otherwise
lready busy schedules. Therefore, fellows have mainly been
xposed to simulation at a handful of institutions and at
linical symposia like the Society for Clinical Vascular Surgery
r the Vascular Annual Meeting. The need to have a curricu-
um that filled this gap was needed. The Cardiovascular Fel-
ows Bootcamp was our solution. Ultimately, a collaborative
ffort or franchising out the concept will expand the level of
xposure and be a resource for all trainees in vascular surgery
nd potentially beyond.
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Skills stations. Skills stations were divided into three
main areas. Two areas are designed to be used as operating
suites with multiple stations. Stations were divided into a
cadaver room, an open simulation room, and an endovas-
cular simulation room. Figure 4 shows a schematic of the
layout, and Fig 5 includes photographs from the cadaver
room, open abdominal aortic aneurysm (AAA) model,
thoracic endovascular aortic repair (TEVAR), and endovas-
cular aortic repair (EVAR) stations.
Cadaver room. The cadaver room consisted of four
stations, each of which was proctored by a single faculty
member. Trainees were guided through (A) abdominal and
visceral exposures, (B) tibial exposures (medial and poste-
rior), (C) carotid, subclavian and vertebral exposures, and
(D) chest exposures.
Open simulation room. In the open simulation
room, there is a single station used by the instructor and
eight stations throughout the rest of the room for train-
ees. Open simulation is taught according to the Vascular fnternational model. The instructor station is equipped
ith video, a large monitor, and microphone, and pro-
edures are broken down into steps. Instructors demon-
trate each portion of the procedure, after which trainees
erform that portion of the procedure under the direct
upervision of faculty (one faculty member for two sta-
ions). Open skills sessions were performed on the “Pon-
resina” models developed by Vascular International,
hich are life-like simulators with pulsatile flow. Skills
essions included open abdominal AAA repair and fem-
ral endarterectomy with profundaplasty.
Endovascular simulation room. The endovascular
kills room consisted of two types of endovascular simula-
ors. For simulation of EVAR, Simbionix virtual reality
imulators (four stations) were used. For TEVAR, we used
ulsatile systems built by Vascular International. These
ystems are equipped with fluoroscopy-like imaging and are
esigned for training with standard endovascular tools and
evices. Each EVAR and TEVAR stations had an assigned
aculty mentor.
